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Table D-1

APPENDIX D

VSP EVALUATION TABLES
FALCON REFINERY
INGLESIDE, TEXAS
Calculated Minimum Sample Number to Estimate Exposure Point Concentrations for Human Health Risk Evaluation

Sample Size Method

Sample Size Method

_ Concentration (mg/kg) 1 5 Proppsed
. Quantity VSP calculated VSP calculated Statistical qua'm'ty of
Constituent of Phase || Bench- ) . . . 5 | additional [ Notes
samples mark Max Mean St Dev qua_ntlty of samples: quantltz of samples:| power? samples to
A=sample mean- A =50% of 4
benchmark * benchmark collect
AOC-1: Surface Soil
1,2,4-Trimethylbenzene 41 5.21E+01| 3.20E-03 | 9.38E-04 | 5.90E-04 2 2 yes None
Acetone 41 5.42E+03| 9.63E-02 [ 8.19E-03 | 1.53E-02 2 2 yes None
Aluminum 41 6.52E+03 | 2.54E+04| 5.73E+03 | 5.18E+03 365 23 no None
Arsenic 41 3.90E-01 | 3.10E+00( 1.25E+00 | 8.99E-01 11 184 no None
Barium 41 7.84E+03| 1.25E+03| 1.28E+02 | 2.35E+02 2 2 yes None
Benzo(a)anthracene 41 1.48E-01 [ 3.97E+00| 2.45E-01 | 6.86E-01 429 741 no 14 1
Benzo(a)pyrene 41 1.48E-02 | 7.75E-01| 1.12E-01 | 1.80E-01 31 5087 yes None
Benzo(b)fluoranthene 41 1.48E-01 [ 1.03E+00| 1.35E-01 | 2.00E-01 2088 65 no 14 1
Beryllium 41 3.76E+01| 8.90E-01 | 1.98E-01 | 1.80E-01 2 2 yes None
bis(2-Ethylhexyl)phthalate 39 3.47E+01| 5.50E-01 | 1.43E-01 | 1.71E-01 2 2 yes None
Cadmium 41 3.90E+01|1.10E+00| 1.06E-01 | 1.81E-O01 2 2 yes None
Chromium 41 2.11E+02| 1.49E+01| 4.98E+00 | 3.53E+00 2 2 yes None
Chromium - Hexavalent 41 3.01E+01 | 3.10E+00| 7.99E-01 | 4.99E-01 2 2 yes None
Chrysene 41 1.48E+01|4.12E+01| 1.33E+00 | 6.55E+00 4 9 yes None
Cobalt 41 9.03E+02 | 4.60E+00( 1.29E+00 | 9.99E-01 2 2 yes None
Copper 41 5.48E+02| 2.35E+01| 4.11E+00 | 4.01E+00 2 2 yes None
Isopropylbenzene 41 3.71E+02 | 2.27E-02| 1.57E-03 | 3.57E-03 2 2 yes None
Lead 41 4.00E+02|8.07E+01| 1.43E+01 | 1.79E+01 2 2 yes None
Manganese 41 3.24E+03 [ 2.10E+02| 7.85E+01 | 5.58E+01 2 2 yes None
Mercury 41 2.09E+00| 7.40E-01 | 3.15E-02 | 1.14E-01 2 2 yes None
Methylene chloride 41 1.26E+00| 2.35E-02 | 4.31E-03 | 4.92E-03 2 2 yes None
Nickel 41 8.32E+02| 9.30E+00| 2.54E+00 | 2.09E+00 2 2 yes None
Phenanthrene 41 1.71E+03| 2.06E+00| 1.56E-01 | 3.41E-01 2 2 yes None
Pyrene 41 1.70E+03| 1.58E+00| 1.73E-01 | 2.81E-01 2 2 yes None
Toluene 41 5.21E+02 | 4.40E-03 | 9.74E-04 | 7.48E-04 2 2 yes None
Vanadium 41 2.91E+02| 2.93E+01| 7.64E+00 | 6.38E+00 2 2 yes None
Xylene (total) 41 2.14E+02| 7.70E-03 [ 2.89E-03 | 1.36E-03 2 2 yes None
Zinc 41 9.92E+03| 2.32E+02| 4.66E+01 | 4.66E+01 2 2 yes None
AOC-1:Surface Soil number of additional samples needed for Human Health Risk Evaluation 14




APPENDIX D
VSP EVALUATION TABLES
FALCON REFINERY
Table D-1 INGLESIDE, TEXAS
Calculated Minimum Sample Number to Estimate Exposure Point Concentrations for Human Health Risk Evaluation

Concentration (mg/kg) Sample Silze Method|Sample Sizze Method Proposed
Constituent o(f?l;igtslgl Bench- VSI_D calculated VSE calculated Statistical gg:ﬂ:toyn:; Notes
Max Mean St Dev |quantity of samples:|quantity of samples:| power? 2
samples mark _ . samples to
A=sample mean- A =50% of 4

benchmark benchmark 2 collect
AOC-1: Subsurface Soil
1,2,4-Trimethylbenzene 41 5.21E+01| 1.40E-01 | 6.08E-03 | 2.47E-02 2 2 yes None
Acetone 41 5.42E+03| 2.49E-01 | 2.76E-02 | 4.12E-02 2 2 yes None
Aluminum 41 6.52E+03| 1.38E+04| 3.55E+03 | 3.36E+03 13 11 yes None
Arsenic 41 3.90E-01 [ 2.20E+00| 6.36E-01 | 5.84E-01 50 79 no 9 2
Barium 41 7.84E+03|9.87E+01| 3.05E+01 | 2.53E+01 2 2 yes None
Beryllium 41 3.76E+01| 4.20E-01| 1.14E-01 | 1.02E-01 2 2 yes None
Carbon disulfide 41 7.21E+02| 4.10E-03| 1.01E-03 | 6.86E-04 2 2 yes None
Chromium 41 2.11E+02| 1.50E+01| 3.09E+00 | 2.69E+00 2 2 yes None
Chromium, Hexavalent 41 3.01E+01| 1.60E+00| 6.77E-01 | 2.49E-01 2 2 yes None
Cobalt 41 9.03E+02| 1.90E+00( 5.59E-01 | 4.99E-01 2 2 yes None
Copper 41 5.48E+02 | 5.90E+00| 1.48E+00 | 1.26E+00 2 2 yes None
Diethyl phthalate 41 1.42E+03| 3.10E-01 | 4.58E-02 | 5.08E-02 2 2 yes None
Lead 41 4.00E+02 [ 2.60E+01| 3.75E+00 | 3.96E+00 2 2 yes None
Manganese 41 3.24E+03| 2.41E+02| 4.28E+01 | 5.37E+01 2 2 yes None
Mercury 41 2.09E+00| 5.90E-01 | 2.48E-02 | 9.18E-02 2 2 yes None
Methylene chloride 41 1.26E+00| 9.99E-02| 7.38E-03 | 1.59E-02 2 2 yes None
Nickel 41 8.32E+02 | 5.90E+00| 1.33E+00 | 1.42E+00 2 2 yes None
Vanadium 41 2.91E+02|1.37E+01| 3.96E+00 | 3.40E+00 2 2 yes None
Xylene (total) 41 2.14E+02| 2.17E-02 | 3.14E-03 | 3.42E-03 2 2 yes None
Zinc 41 9.92E+03| 2.48E+01| 7.41E+00 | 5.99E+00 2 2 yes None

AOC-1:Subsurface Soil number of additional samples needed for Human Health Risk Evaluation 9
Total AOC-1: Soil number of additional samples needed for Human Health Risk Evaluation 14

1 - D = the difference between the sample mean and the benchmark, page 107 — 108 of Guidance on Systematic Planning Using the Data Quality Objective Process, EPA QA/G4, February 2006,
http://www.epa.gov/QUALITY/qs-docs/g4-final.pdf

2 - D =50% of threshold chosen in accordance with VSP User Guide, Version 5.0, September 2007, page 3.7, "[Delta] probabilities are 20% to 95% [of threshold], i.e. from beta to 1-alpha ... Determining a
reasonable value for the size of the gray region calls for professional judgment and cost/benefit evaluation. "

3 - statistical power is achieved when either the null hypothesis is rejected or the sample size equation indicates a sample size less than the number of Phase | samples, in this case we are focusing on the
number of samples

4 - Two methods are used to calculate sample size: Method 1 is preferred because it provides the samples needed to determine a difference between the sample mean and the threshold. Sometimes the mean
is very close to the threshold and the standard deviation is large so Method 1 returns unreasonable sizes. When this occurs, Method 2 results are examined as a backup. Method 2 provides the samples
needed to detect a difference within 50% of the benchmark, the VSP recommended sample size is used or professional judgement, (see notes next column), when sampling is conducted for that chemical, other
analyses will be run.

Notes:

1. Benzo(b)fluoranthene: the sample size equation indicates 14 additional samples are recommended (65-41 historical =14). The data appear extremely skewed, with only three values detected (7.3%)._
Benzo(a)anthracene: the sample size equation indicates that a large number of samples are recommended. The data appear extremely skewed, with only five values detected (12.8%). Concentrations of
benzo(a)anthracene, benzo(a)pyrene and benzo(b)fluoranthene are found in the same vicinity, as follows: J-03S, J-04S, J-09S, J-12S, and J-14S. Because the concentrations are found together, a judgement
was made to collect 14 samples for benzo(a)anthracene based on the sample size needed for benzo(b)fluoranthene.

2. Arsenic: the sample size equation indicates nine samples are recommended (50-41=9). Arsenic is a naturally occurring metal and may not be different from background.




Table D-2

APPENDIX D
VSP EVALUATION TABLES
FALCON REFINERY
INGLESIDE, TEXAS

Calculated Minimum Sample Number to Estimate Exposure Point Concentrations for Ecological Risk Evaluation

Sample Size Method

Sample Size Method

' Concentration (mg/kg) 1 5 Propgsed
Constituent 0?%?:;2’. Bench- VSI_D calculated VSP calculated Statistical gsgintlign(;: Notes
Max Mean St Dev |quantity of samples:|quantity of samples:| power? 3
samples mark _ . samples to
A=sample mean- A = 50% of 4
benchmark * benchmark 2 collect

AOC-1: Surface Soil

Arsenic 41 1.80E+01|3.10E+00| 1.25E+00 | 8.99E-01 2 2 yes None
Barium 41 3.30E+02 | 1.25E+03| 1.28E+02 | 2.35E+02 13 19 yes None
Beryllium 41 1.00E+01| 5.50E-01 | 1.98E-01 | 1.80E-O1 2 2 yes None
Chromium 41 3.20E+01 | 3.10E+00| 4.98E+00 | 3.53E+00 2 2 yes None
Chrysene 41 4.00E-01 [ 1.49E+01| 1.33E+00 | 6.55E+00 7 2665 yes None
Cobalt 41 1.30E+01|4.60E+00| 1.29E+00 | 9.99E-01 2 2 yes None
Copper 41 6.10E+01|2.35E+01| 4.11E+00 | 4.01E+00 2 2 yes None
Lead 41 1.20E+02|8.07E+01| 1.43E+01 | 1.79E+01 2 3 yes None
Manganese 41 5.00E+02 | 2.10E+02| 7.85E+01 | 5.58E+01 2 2 yes None
Mercury 41 1.00E-01 | 7.40E-01| 3.15E-02 | 1.14E-01 26 47 yes None
Nickel 41 3.00E+01|9.30E+00| 2.54E+00 | 2.09E+00 2 2 yes None
Toluene 41 2.00E+02| 4.40E-03 | 9.74E-04 | 7.48E-04 2 2 yes None
Vanadium 41 2.00E+00|2.93E+01| 7.64E+00 | 6.38E+00 350 2 yes None 1
Zinc 41 1.20E+02|2.32E+02| 4.66E+01 | 4.66E+01 5 7 yes None

AOC-1:Surface Soil number of additional samples needed for Human Health Risk Evaluation 0




APPENDIX D
VSP EVALUATION TABLES
FALCON REFINERY
INGLESIDE, TEXAS

Table D-2
Calculated Minimum Sample Number to Estimate Exposure Point Concentrations for Ecological Risk Evaluation
Concentration (mg/kg) Sample Silze Method|Sample Sizze Method Proposed
Constituent 0?%?,23. Bench- VSI_D calculated VSP calculated Statistical gsgintlign(;: Notes
Max Mean St Dev |quantity of samples:|quantity of samples:| power? 3
samples mark _ . samples to
A=sample mean- A = 50% of 4
benchmark benchmark ? collect
AOC-1: Subsurface Soil
Arsenic 41 3.90E-01 | 2.20E+00| 6.36E-01 | 5.84E-01 2 79 yes None
Barium 41 7.84E+03|9.87E+01| 3.05E+01 | 2.53E+01 2 2 yes None
Beryllium 41 3.76E+01| 4.20E-01| 1.14E-01 | 1.02E-01 2 2 yes None
Chromium 41 2.11E+02|1.50E+01| 3.09E+00 | 2.69E+00 10 2 yes None
Cobalt 41 9.03E+02 | 1.90E+00| 5.59E-01 | 4.99E-01 2 2 yes None
Copper 41 5.48E+02|5.90E+00| 1.48E+00 | 1.26E+00 2 2 yes None
Diethyl phthalate 41 1.42E+03| 3.10E-01| 4.58E-02 | 5.08E-02 2 2 yes None
Lead 41 4.00E+02 | 2.60E+01| 3.75E+00 | 3.96E+00 2 2 yes None
Manganese 41 3.24E+03 | 2.41E+02| 4.28E+01 | 5.37E+01 2 2 yes None
Mercury 41 2.09E+00| 5.90E-01 | 2.48E-02 | 9.18E-02 15 2 yes None
Nickel 41 8.32E+02| 5.90E+00( 1.33E+00 | 1.42E+00 2 2 yes None
Vanadium 41 2.91E+02|1.37E+01| 3.96E+00 | 3.40E+00 28 2 yes None
Zinc 41 9.92E+03 | 2.48E+01| 7.41E+00 | 5.99E+00 2 2 yes None
AOC-1:Subsurface Soil number of additional samples needed for Human Health Risk Evaluation 0
Total AOC-1: Soil number of additional samples needed for Human Health Risk Evaluation 0

1 - D = the difference between the sample mean and the benchmark, page 107 — 108 of Guidance on Systematic Planning Using the Data Quality Objective Process, EPA QA/G4, February 2006,
http://www.epa.gov/QUALITY/qs-docs/g4-final.pdf

2 - D = 50% of threshold chosen in accordance with VSP User Guide, Version 5.0, September 2007, page 3.7, "[Delta] probabilities are 20% to 95% [of threshold], i.e. from beta to 1-alpha ... Determining a
reasonable value for the size of the gray region calls for professional judgment and cost/benefit evaluation. "

3 - Sstatistical power is achieved when either the null hypothesis is rejected or the sample size equation indicates a sample size less than the number of Phase | samples. In this case we are
focusing on the number of samples

4 - Two methods are used to calculate sample size: Method 1 is preferred because it provides the samples needed to determine a difference between the sample mean and the threshold. Sometimes the mean
is very close to the threshold and the standard deviation is large so Method 1 returns unreasonable sizes. When this occurs, Method 2 results are examined as a backup. Method 2 provides the samples
needed to detect a difference within 50% of the benchmark, the VSP recommended sample size is used or professional judgement, (see notes next column), when sampling is conducted for that chemical, other
analyses will be run.

Notes:

1. Vanadium: the Method 1sample size equation indicates a large number of samples are recommended to detect a difference between the mean of the site and the benchmark, while Method 2 indicates that
there are enough samples to detect a difference of 1/2 the benchmark. Current hypothesis tests show that the null hypothesis that the site is dirty could not be rejected (see VSP output). With a benchmark of 2
mg/kg and a max and mean of 29.3 mg/kg and 6.64 mg/kg, respectively, additional samples would not likely change the outcome. There is one statistical outlier and data are highly skewed as the median is
5.25 mg/kg, quite a bit lower than the mean. For this reason and the fact that Vanadium is a naturally occurring metal and may not be different from background, additional samples are not warranted.




APPENDIX D
VSP EVALUATION TABLES
FALCON REFINERY
INGLESIDE, TEXAS

Table D-3
Calculated Minimum Sample Number to Estimate Exposure Point Concentrations for Human Health Risk Evaluation
Concentration (mg/l) Sample Silze Method|Sample Sizze Method Proposed
Constituent o?l;?\r;;,2/| Bench- VSI_D calculated VSP calculated Statistical gsgintlign(;: Notes
Max Mean St Dev |quantity of samples:|quantity of samples:| power? 2
samples mark _ . samples to
A=sample mean- A = 50% of 4

benchmark * benchmark 2 collect
AOC-1: Ground Water- Human Health
1-Methylnaphthalene 20 1.71E+00| 6.47E-02 | 5.34E-03 | 1.45E-02 2 2 yes None
Acetone 20 5.48E+00 | 8.90E-03 | 4.95E-03 | 2.27E-03 2 2 yes None
Aluminum 20 2.44E+00|4.28E+00| 5.03E-01 | 9.76E-01 4 7 yes None
Arsenic 20 1.00E-02 | 4.37E-02 | 8.44E-03 | 1.03E-02 377 38 no 7 1
Barium 20 2.00E+00 | 5.57E-01| 1.82E-01 | 1.40E-01 2 2 yes None
Benzene 20 5.00E-03 | 1.45E-02 | 1.12E-03 | 3.22E-03 8 16 yes None
bis(2-Ethylhexyl)phthalate 20 4.80E-03 [ 6.63E-03| 1.27E-03 | 1.36E-03 3 5 yes None
Cyclohexane 20 1.25E+01| 3.23E-02 | 1.93E-03 | 7.15E-03 2 2 yes None
Ethylbenzene 20 7.00E-01 | 8.00E-03 | 1.06E-03 | 1.96E-03 2 2 yes None
Lead 20 1.50E-02 | 1.95E-02 | 3.76E-03 | 4.62E-03 3 5 yes None
Manganese 20 1.15E+00|4.12E+00( 8.16E-01 | 9.84E-0O1 77 27 no 7 2
Naphthalene 20 6.20E-03 | 1.63E-01| 1.17E-02 | 3.65E-02 375 1185 no 7 3
Nickel 20 4.89E-01 | 5.16E-02 | 5.20E-03 | 1.12E-02 2 2 yes None
Thallium 20 2.00E-03 | 6.70E-03 | 3.41E-03 | 1.81E-03 16 30 yes None
Vanadium 20 1.71E-01 | 1.67E-02 | 2.71E-03 | 4.35E-03 2 2 yes None
Zinc 20 7.33E+00| 1.96E-01 | 3.20E-02 | 4.15E-02 2 2 yes None

AOC-1: Groundwater number of additional samples needed for Human Health Risk Evaluation 7

1 - D = the difference between the sample mean and the benchmark, page 107 — 108 of Guidance on Systematic Planning Using the Data Quality Objective Process, EPA QA/G4, February 2006,
http://www.epa.gov/QUALITY/qs-docs/g4-final.pdf

2 - D = 50% of threshold chosen in accordance with VSP User Guide, Version 5.0, September 2007, page 3.7, "[Delta] probabilities are 20% to 95% [of threshold], i.e. from beta to 1-alpha ... Determining a
reasonable value for the size of the gray region calls for professional judgment and cost/benefit evaluation. "

3 - statistical power is achieved when either the null hypothesis is rejected or the sample size equation indicates a sample size less than the number of Phase | samples, in this case we are focusing on the

4 - the minimum number of samples between the two methods is used to indicate if samples are needed based on the specific chemical, the VSP recommended sample size is used or professional judgement,
(see notes next column), when sampling is conducted for that chemical, other analyses will be run.

Notes:

1. Arsenic the Method 1sample size equation indicates a large number of samples are recommended to detect a difference between the mean of the site and the benchmark, while Method 2 indicates a
smaller but still large number of samples to detect a difference of 1/2 the benchmark. VSP indicates that the data appear nonnormal and the nonparameteric hypothesis test rejects the null hypothesis that
Arsenic is greater than the benchmark and Arsenic is a naturally occurring metal and may not be different from background. For these reasons judgement is used to propose additional samples. The
additional samples proposed are 7, as indicated by VSP for Manganese.

2. Manganese: the Method 1sample size equation indicates a large number of samples are recommended to detect a difference between the mean of the site and the benchmark, while Method 2 indicates a
smaller number of samples to detect a difference of 1/2 the benchmark. VSP indicates that the data appear nonnormal and the nonparameteric hypothesis test rejects the null hypothesis that Manganese is
greater than the benchmark and Manganese is a naturally occurring metal and may not be different from background. For these reasons the Method 2 sample size is proposed (27-20=7).

3. Naphthalene: the Method 1 sample size equation indicates a large number of samples are recommended to detect a difference between the mean of the site and the benchmark, while Method 2 indicates a
smaller but still very large number of samples to detect a difference of 1/2 the benchmark. VSP indicates that the data appear nonnormal and the nonparameteric hypothesis test rejects the null hypothesis that
Naphthalene is greater than the benchmark. For these reasons judgement is used to propose additional samples. The additional samples proposed are 7, as indicated by VSP for Manganese.



Table D-4

APPENDIX D

VSP EVALUATION TABLES
FALCON REFINERY
INGLESIDE, TEXAS

Calculated Minimum Sample Number to Estimate Exposure Point Concentrations for Human Health Risk Evaluation

Sample Size Method

Sample Size Method

_ Concentration (mg/kg) 1 5 Proppsed
Constituent o?lliir;tslteyl Bench- VSP calculated VSI_D calculated Statistical ggg;:toyn(; Notes
Max Mean St Dev |quantity of samples:|quantity of samples:| power? 3
samples mark _ . samples to
A=sample mean- A =50% of 4
benchmark * benchmark collect
AOC-3: Surface Soil
Aluminum 7 6.52E+03| 6.02E+03| 4.03E+03 | 1.31E+03 4 3 yes None
Arsenic 7 3.90E-01 [ 1.31E+03| 1.18E+00 | 5.94E-01 7 82 yes None
Barium 7 7.84E+03| 6.30E+02| 1.90E+02 | 2.10E+02 2 2 yes None
Beryllium 7 3.76E+01| 2.40E-01| 1.79E-01 | 5.66E-02 2 2 yes None
Chromium 7 2.11E+02|5.90E+00| 4.04E+00 | 1.44E+00 2 2 yes None
Cobalt 7 9.03E+02 | 1.35E+00( 9.80E-01 | 3.14E-01 2 2 yes None
Copper 7 5.48E+02 | 4.60E+00| 3.56E+00 | 8.06E-01 2 2 yes None
Lead 7 4.00E+02 | 1.35E+01| 6.67E+00 | 3.39E+00 2 2 yes None
Manganese 7 3.24E+03| 2.26E+02| 1.07E+02 | 5.56E+01 2 2 yes None
Mercury 7 2.09E+00| 2.20E-02 | 1.19E-02 | 6.24E-03 2 2 yes None
Nickel 7 8.32E+02 | 2.50E+00| 1.83E+00 | 6.07E-01 2 2 yes None
Vanadium 7 2.91E+02| 8.40E+00| 5.93E+00 | 1.76E+00 2 2 yes None
Zinc 7 9.92E+03| 3.46E+02| 1.18E+02 | 1.35E+02 2 2 yes None
AOC-3:Surface Soil number of additional samples needed for Human Health Risk Evaluation 0




Table D-4

APPENDIX D

VSP EVALUATION TABLES
FALCON REFINERY
INGLESIDE, TEXAS

Calculated Minimum Sample Number to Estimate Exposure Point Concentrations for Human Health Risk Evaluation

Sample Size Method

Sample Size Method

_ Concentration (mg/kg) 1 5 Proppsed
. Quantity VSP calculated VSP calculated Statistical q“af“.ty of
Constituent of Phase I} Bench- Max Mean St Dev |quantity of samples:|quantity of samples:| power? 3 additional | Notes
samples mark _ . samples to
A=sample mean- A =50% of 4
benchmark * benchmark 2 collect
AOC-3: Subsurface Soil
Acetone 7 5.42E+03| 8.04E-02 | 2.87E-02 | 2.44E-02 2 2 yes None
Aluminum 7 6.52E+03 | 4.60E+03| 3.63E+03 | 7.77E+02 2 2 yes None
Arsenic 7 3.90E-01 [ 2.40E+00| 1.12E+00 | 6.41E-01 8 9 no 1 1
Barium 7 7.84E+03| 2.09E+02| 5.52E+01 | 6.88E+01 2 2 yes None
Beryllium 7 3.76E+01| 2.00E-01| 1.61E-01 | 3.86E-02 2 2 yes None
Chromium 7 2.11E+02| 4.00E+00| 3.29E+00 | 6.49E-01 2 2 yes None
Cobalt 7 9.03E+02| 1.10E+00| 8.46E-01 | 2.00E-01 2 2 yes None
Copper 7 5.48E+02 | 5.00E+00| 2.44E+00 | 1.20E+00 2 2 yes None
Lead 7 4.00E+02 [ 4.30E+00| 2.99E+00 | 6.39E-01 2 2 yes None
Manganese 7 3.24E+03| 1.14E+02| 7.28E+01 | 3.62E+01 2 2 yes None
Mercury 7 2.09E+00| 3.40E-02 | 1.37E-02 | 1.39E-02 2 2 yes None
Nickel 7 8.32E+02| 2.30E+00| 1.63E+00 | 4.03E-01 2 2 yes None
Toluene 7 5.21E+02| 1.80E-03 | 1.29E-03 | 5.11E-04 2 2 yes None
Vanadium 7 2.91E+02| 7.90E+00| 5.33E+00 | 1.21E+00 2 2 yes None
Zinc 7 9.92E+03| 3.58E+01| 1.66E+01 | 9.15E+00 2 2 yes None
AOC-3:Subsurface Soil number of additional samples needed for Human Health Risk Evaluation 1
Total AOC-3: Soil number of additional samples needed for Human Health Risk Evaluation 1

1 - D = the difference between the sample mean and the benchmark, page 107 — 108 of Guidance on Systematic Planning Using the Data Quality Objective Process, EPA QA/G4, February 2006,
http://www.epa.gov/QUALITY/qs-docs/g4-final.pdf

2 - D =50% of threshold chosen in accordance with VSP User Guide, Version 5.0, September 2007, page 3.7, "[Delta] probabilities are 20% to 95% [of threshold], i.e. from beta to 1-alpha ... Determining a
reasonable value for the size of the gray region calls for professional judgment and cost/benefit evaluation. "

3 - statistical power is achieved when either the null hypothesis is rejected or the sample size equation indicates a sample size less than the number of Phase | samples, in this case we are focusing on

the number of samples

4 - the minimum number of samples between the two methods is used to indicate if samples are needed based on the specific chemical, the VSP recommended sample size is used or professional

judgement, (see notes next column), when sampling is conducted for that chemical, other analyses will be run.

Notes:

1. Arsenic: VSP recommends one additional sample to detect a difference between the mean of the site and background in the subsurface soil (8-7=1). Arsenic is a naturally occurring metal and may not be

different from background.




Table D-5

APPENDIX D

VSP EVALUATION TABLES
FALCON REFINERY
INGLESIDE, TEXAS

Calculated Minimum Sample Number to Estimate Exposure Point Concentrations for Ecological Risk Evaluation

Sample Size Method

Sample Size Method

' Concentration (mg/kg) 1 5 Propgsed
Constituent o?lliir;[slgl Bench- VSI_D calculated VSP calculated Statistical gsgintlign(;: Notes
Max Mean St Dev |quantity of samples:|quantity of samples:| power? 3
samples mark _ . samples to
A=sample mean- A = 50% of 4

benchmark * benchmark 2 collect

AOC-3: Surface Soil

Arsenic 7 1.80E+01|1.31E+03| 1.18E+00 | 5.94E-01 2 2 yes None

Barium 7 3.30E+02 | 6.30E+02| 1.90E+02 | 2.10E+02 21 16 no 14 1

Beryllium 7 1.00E+01| 2.40E-01| 1.79E-01 | 5.66E-02 2 2 yes None

Chromium 7 4.00E-01 [ 5.90E+00| 4.04E+00 | 1.44E+00 3 445 yes None

Cobalt 7 1.30E+01|1.35E+00| 9.80E-01 | 3.14E-01 2 2 yes None

Copper 7 6.10E+01|4.60E+00| 3.56E+00 | 8.06E-01 2 2 yes None

Lead 7 1.20E+02| 1.35E+01| 6.67E+00 | 3.39E+00 2 2 yes None

Manganese 7 5.00E+02 | 2.26E+02| 1.07E+02 | 5.56E+01 2 2 yes None

Mercury 7 1.00E-01 | 2.20E-02| 1.19E-02 | 6.24E-03 2 2 yes None

Nickel 7 3.00E+01|2.50E+00| 1.83E+00 | 6.07E-01 2 2 yes None

Vanadium 7 2.00E+00 | 8.40E+00| 5.93E+00 | 1.76E+00 4 28 yes None

Zinc 7 1.20E+02 | 3.46E+02| 1.18E+02 | 1.35E+02 34926 45 no 14 2

AOC-3:Surface Soil number of additional samples needed for Ecological Risk Evaluation 14
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Table D-5
Calculated Minimum Sample Number to Estimate Exposure Point Concentrations for Ecological Risk Evaluation
Concentration (mg/kg) Sample Silze Method|Sample Sizze Method Proposed
Constituent O?IIJD?gslgl Bench- VSI_D calculated VSP calculated Statistical gsgintlign(;: Notes
Max Mean St Dev |quantity of samples:|quantity of samples:| power? 3
samples mark _ . samples to
A=sample mean- A = 50% of 4

benchmark ! benchmark ? collect
AOC-3: Subsurface Soil
Arsenic 7 1.80E+01|2.40E+00( 1.12E+00 | 6.41E-01 2 2 yes None
Barium 7 3.30E+02 | 2.09E+02| 5.52E+01 | 6.88E+01 2 3 yes None
Beryllium 7 1.00E+01| 2.00E-01| 1.61E-01 | 3.86E-02 2 2 yes None
Chromium 7 4.00E-01 [ 4.00E+00| 3.29E+00 | 6.49E-01 2 92 yes None
Cobalt 7 1.30E+01| 1.10E+00| 8.46E-01 | 2.00E-01 2 2 yes None
Copper 7 6.10E+01 | 5.00E+00| 2.44E+00 | 1.20E+00 2 2 yes None
Lead 7 1.20E+02 | 4.30E+00| 2.99E+00 | 6.39E-01 2 2 yes None
Manganese 7 5.00E+02 | 1.14E+02| 7.28E+01 | 3.62E+01 2 2 yes None
Mercury 7 1.00E-01 | 3.40E-02 | 1.37E-02 | 1.39E-02 2 3 yes None
Nickel 7 3.00E+01 | 2.30E+00| 1.63E+00 | 4.03E-01 2 2 yes None
Toluene 7 2.00E+02| 1.80E-03| 1.29E-03 | 5.11E-04 2 2 yes None
Vanadium 7 2.00E+00 | 7.90E+00| 5.33E+00 | 1.21E+00 3 14 yes None
Zinc 7 1.20E+02| 3.58E+01| 1.66E+01 | 9.15E+00 2 2 yes None

AOC-3: Subsurface Soil number of additional samples needed for Ecological Risk Evaluation 0
Total AOC-3: Soil number of additional samples needed for Ecological Risk Evaluation 14

1 - D = the difference between the sample mean and the benchmark, page 107 — 108 of Guidance on Systematic Planning Using the Data Quality Objective Process, EPA QA/G4, February 2006,
http://www.epa.gov/QUALITY/qs-docs/g4-final.pdf

2 - D =50% of threshold chosen in accordance with VSP User Guide, Version 5.0, September 2007, page 3.7, "[Delta] probabilities are 20% to 95% [of threshold], i.e. from beta to 1-alpha ... Determining a reasonable
value for the size of the gray region calls for professional judgment and cost/benefit evaluation. "

3 - statistical power is achieved when either the null hypothesis is rejected or the sample size equation indicates a sample size less than the number of Phase | samples, in this case we are focusing on the
number of samples

4 - the minimum number of samples between the two methods is used to indicate if samples are needed based on the specific chemical, the VSP recommended sample size is used or professional
judgement, (see notes next column), when sampling is conducted for that chemical, other analyses will be run.

Notes:

1. Barium VSP recommends 14 additional sample to detect a difference between the mean of the site and background in the subsurface soil (21-7=14). Barium is a naturally occurring metal and may not be different
from background.

2. Zinc: the Method 1sample size equation indicates a large number of samples are recommended to detect a difference between the mean of the site and the benchmark, while Method 2 indicates a smaller number
of samples to detect a difference of 1/2 the benchmark. The Method 2 number still seems too high given that the current hypothesis tests show that the null hypothesis that the site is dirty could not be rejected (see
VSP output), additional samples would not likely change the outcome. For this reason and the fact that Zinc is a naturally occurring metal and may not be different from background, additional samples equal to those
recommended for Barium are proposed.




Table D-6

APPENDIX D

VSP EVALUATION TABLES
FALCON REFINERY
INGLESIDE, TEXAS

Calculated Minimum Sample Number to Estimate Exposure Point Concentrations for Human Health and Ecological Risk Evaluation

Sample Size Method

Sample Size Method

_ Concentration (mg/l) 1 5 Proposed
Constituent O?l;)?]r;tslgl Bench- VSP calculated VSI_D calculated Statistical ggg;:toyn(; Notes
Max Mean St Dev |quantity of samples:|quantity of samples:| power? 2
samples mark _ . samples to
A=sample mean- A =50% of 4
benchmark * benchmark collect
AOC-3: Surface Water- Human Health
Antimony 7 6.40E-01 | 4.20E-03 | 2.96E-03 | 1.25E-03 2 2 yes None
Chromium - Hexavalent 7 2.22E+00| 1.60E-02 | 6.86E-03 | 6.12E-03 2 2 yes None
Lead 7 1.69E-02 | 1.02E-02 | 4.46E-03 | 2.87E-03 2 2 yes None
Manganese 7 1.00E-01 | 1.94E-01| 5.85E-02 | 7.90E-02 33 23 no 16 1
Zinc 7 2.60E+01| 7.58E-02 | 2.98E-02 | 2.07E-02 2 2 yes None
AOC-3: Surface water number of additional samples needed for Human Health Risk Evaluation 16
AOC-3: Surface Water- Ecological
Barium 7 2.50E+01| 7.68E-01 | 4.77E-01 | 2.43E-01 2 2 yes None
Chromium - Hexavalent 7 4.96E-02 | 1.60E-02 | 6.86E-03 | 6.12E-03 2 2 yes None
Lead 7 5.30E-03 | 1.02E-02 | 4.46E-03 | 2.87E-03 103 12 no 5 2
Zinc 7 8.42E-02 | 7.58E-02 | 2.98E-02 | 2.07E-02 3 4 yes None
AOC-3:Surface water number of additional samples needed for Ecological Risk Evaluation 5
Total AOC-3: Surface water of additional samples needed for Human Health and Ecological Risk Evaluation 16

1 - D = the difference between the sample mean and the benchmark, page 107 — 108 of Guidance on Systematic Planning Using the Data Quality Objective Process, EPA QA/G4, February 2006,

http://www.epa.gov/QUALITY/qs-docs/g4-final.pdf

2 - D =50% of threshold chosen in accordance with VSP User Guide, Version 5.0, September 2007, page 3.7, "[Delta] probabilities are 20% to 95% [of threshold], i.e. from beta to 1-alpha ... Determining a
reasonable value for the size of the gray region calls for professional judgment and cost/benefit evaluation. "

3 - statistical power is achieved when either the null hypothesis is rejected or the sample size equation indicates a sample size less than the number of Phase | samples, in this case we are
focusing on the number of samples

4 - the minimum number of samples between the two methods is used to indicate if samples are needed based on the specific chemical, the VSP recommended sample size is used or
professional judgement, (see notes next column), when sampling is conducted for that chemical, other analyses will be run.

Notes:

1. Manganese: the Method 1sample size equation indicates a large number of samples are recommended to detect a difference between the mean of the site and the benchmark, while Method 2 indicates a
smaller number of samples to detect a difference of 1/2 the benchmark. For this reason and the fact that Manganese is a naturally occurring metal and may not be different from background, the Method 2
sample size is proposed (23-7=16).

2. Lead: the Method 1sample size equation indicates a large number of samples are recommended to detect a difference between the mean of the site and the benchmark, while Method 2 indicates a
smaller number of samples to detect a difference of 1/2 the benchmark. For this reason and the fact that Lead is a naturally occurring metal and may not be different from background, the Method 2 sample

size is proposed (12-7=5).




Table D-7
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Calculated Minimum Sample Number to Estimate Exposure Point Concentrations for Human Health and Ecological Risk Evaluation

Sample Size Method

Sample Size Method

_ Concentration (mg/kg) 1 9 Propgsed
Constituent O?L;T]r;tégl Bench- VSI_D calculated VSP calculated Statistical gsgintlign(;: Notes
Max Mean St Dev |quantity of samples:|quantity of samples:| power? 2
samples mark samples to
A=sample mean- A = 50% of 4
benchmark * benchmark 2 collect

AOC-3: Sediment- Human Health

1,2,4-Trimethylbenzene 44 3.70E+04 | 4.90E-03 | 1.03E-03 | 9.03E-04 2 2 yes None
Acetone 44 6.60E+05| 6.68E-01 | 5.61E-02 | 1.08E-01 2 2 yes None
Aluminum 44 1.50E+05| 3.59E+04| 6.67E+03 [ 8.08E+03 2 2 yes None
Arsenic 44 1.10E+02|1.73E+01| 2.53E+00 [ 2.99E+00 2 2 yes None
Barium 44 2.30E+04|1.70E+03| 1.89E+02 | 3.03E+02 2 2 yes None
Beryllium 44 2.70E+01|1.40E+00| 2.72E-01 | 3.07E-01 2 2 yes None
bis(2-Ethylhexyl)phthalate 44 2.40E+02| 7.29E-01| 1.03E-01 | 1.33E-01 2 2 yes None
Cadmium 44 1.10E+03| 6.70E-01| 1.20E-01 | 1.34E-01 2 2 yes None
Carbon disulfide 44 7.30E+04| 2.41E-02 | 2.53E-03 | 4.43E-03 2 2 yes None
Chromium 44 3.60E+04|2.99E+01| 6.35E+00 | 7.12E+00 2 2 yes None
Cobalt 44 3.20E+04| 1.04E+01| 1.76E+00 | 2.15E+00 2 2 yes None
Copper 44 2.10E+04|5.71E+01| 7.55E+00 | 1.08E+01 2 2 yes None
Hexane 44 4.40E+04 | 8.60E-03| 1.35E-03 | 1.54E-03 2 2 yes None
Lead 44 5.00E+02|3.41E+01| 8.56E+00 | 7.71E+00 2 2 yes None
Manganese 44 1.40E+04|5.88E+02| 1.42E+02 | 1.47E+02 2 2 yes None
Mercury 44 3.40E+01| 1.10E-01| 1.55E-02 | 1.83E-02 2 2 yes None
Methyl ethyl ketone 44 4.40E+05( 1.35E-01| 1.10E-02 | 2.08E-02 2 2 yes None
Methylene chloride 44 7.30E+03| 1.99E-02 | 5.05E-03 | 2.87E-03 2 2 yes None
Nickel 44 1.40E+03|2.35E+01| 3.91E+00 | 4.87E+00 2 2 yes None
Selenium 44 2.70E+03|2.20E+00| 2.95E-01 | 3.84E-01 2 2 yes None
Silver 44 3.50E+02 | 1.30E+00| 1.31E-01 | 2.46E-01 2 2 yes None
Toluene 44 5.90E+04| 3.76E-02 | 2.01E-03 | 5.57E-03 2 2 yes None
Vanadium 44 3.30E+02 | 5.89E+01| 1.02E+01 | 1.23E+01 2 2 yes None
Zinc 44 7.60E+04 | 8.96E+02( 1.69E+02 | 2.27E+02 2 2 yes None

AOC-3:Sediment number of additional samples needed for Human Health Risk Evaluation 0
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Table D-7

Calculated Minimum Sample Number to Estimate Exposure Point Concentrations for Human Health and Ecological Risk Evaluation

Concentration (mg/kg) Sample Silze Method|Sample Sizze Method Proposed
Constituent 0?1;?]2é2/| Bench- VSI_D calculated VSP calculated Statistical gsgintlign(;: Notes
Max Mean St Dev |quantity of samples:|quantity of samples:| power? 3
samples mark _ . samples to
A=sample mean- A = 50% of 4
benchmark ! benchmark ? collect

AOC-3: Sediment- Ecological

Arsenic 44 8.20E+00|1.73E+01| 2.53E+00 | 2.99E+00 4 6 yes None
bis(2-Ethylhexyl)phthalate 44 1.82E-01| 7.29E-01| 1.03E-01 | 1.33E-01 26 20 yes None
Cadmium 44 1.20E+00| 6.70E-01 | 1.20E-01 | 1.34E-01 2 2 yes None
Chromium 44 8.10E+01|2.99E+01| 6.35E+00 | 7.12E+00 2 2 yes None
Copper 44 3.40E+01|5.71E+01| 7.55E+00 | 1.08E+01 3 5 yes None
Lead 44 4.67E+01(3.41E+01| 8.56E+00 | 7.71E+00 2 3 yes None
Mercury 44 1.50E-01 | 1.10E-01| 1.55E-02 | 1.83E-02 2 2 yes None
Methylene chloride 44 3.82E+00| 1.99E-02 | 5.05E-03 | 2.87E-03 2 2 yes None
Nickel 44 2.09E+01|2.35E+01| 3.91E+00 | 4.87E+00 3 4 yes None
Silver 44 1.00E+00| 1.30E+00| 1.31E-01 | 2.46E-01 3 4 yes None
Toluene 44 9.40E-01 | 3.76E-02 | 2.01E-03 | 5.57E-03 2 2 yes None
Zinc 44 1.50E+02 | 8.96E+02| 1.69E+02 | 2.27E+02 1262 80 no None 1

AOC-3:Sediment number of additional samples needed for Ecological Risk Evaluation 0
Total AOC-3: Sediment number of additional samples needed for Human Health and Ecological Risk Evaluation 0

1 - D = the difference between the sample mean and the benchmark, page 107 — 108 of Guidance on Systematic Planning Using the Data Quality Objective Process, EPA QA/G4, February 2006,
http://www.epa.gov/QUALITY/qgs-docs/g4-final.pdf

2 - D =50% of threshold chosen in accordance with VSP User Guide, Version 5.0, September 2007, page 3.7, "[Delta] probabilities are 20% to 95% [of threshold], i.e. from beta to 1-alpha ... Determining a
reasonable value for the size of the gray region calls for professional judgment and cost/benefit evaluation. "

3 - statistical power is achieved when either the null hypothesis is rejected or the sample size equation indicates a sample size less than the number of Phase | samples, in this case we are focusing

on the number of samples

4 - the minimum number of samples between the two methods is used to indicate if samples are needed based on the specific chemical, the VSP recommended sample size is used or professional
judgement, (see notes next column), when sampling is conducted for that chemical, other analyses will be run.

Notes:

1. Zinc: the Method 1sample size equation indicates a large number of samples are recommended to detect a difference between the mean of the site and the benchmark, while Method 2 indicates a smaller
number of samples to detect a difference of 1/2 the benchmark. The Method 2 number still seems too high given that the current hypothesis tests show there is one statistical outlier skewing the parameteric
sample size test and that the null hypothesis that the site is dirty could be rejected using the nonparameteric test (see VSP output), additional samples would not likely change the outcome. For this reason and
the fact that Zinc is a naturally occurring metal and may not be different from background, additional samples are not proposed.
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